Figure S1. Directed acyclic graphs of (A) single-factor analysis and (B) orthogonal twofactor analysis. T represents time. Y represents the age-standardized cardiovascular mortality rate. X represents the total PM 2.5 concentration. Z represents the PM 2.5 component concentration. α, α' and α'' represent annual trends in concentrations. β, β' and β" represent the associations between PM 2.5 and CV mortality. τ' and τ" represent trends in CV mortality not related to PM 2.5 . ϕ represents the predictive effect estimated while orthogonalizing total PM 2.5 concentration against the component. Figure S2. Trends in PM 2.5 concentration and cardiovascular mortality: 2132 U.S. counties, 1990-2010. Filled areas represent Total PM 2.5 , colored by component, in micrograms per cubic meter (left axis). Points/segments represent average and interquartile range of cardiovascular mortality rates, in deaths per 100,000 person-year (right axis).
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Table S1. Correlation matrix between county-wise annual change in PM 2.5 components.
Values on diagonal (shaded boxes) are the correlations between the baseline concentrations in 1990 and the annual change in concentrations; negative values indicate that counties with higher baseline concentrations in 1990 tend to have stronger decreases. Values below diagonal are crosscorrelations between county-wise annual trends in the components, and values above diagonal are cross-correlations between the counties' baseline component concentrations in 1990. Larger values in cross-correlations indicate that concentrations of the components tend to correlate, either in the baseline concentration or annual reduction trend. Baseline and annual trend in total PM 2.5 concentration is most strongly correlated to sulfates concentration. Elemental and organic carbon concentrations are the most highly correlated components. Table S2 . Unadjusted annual trends in cardiovascular mortality rate (deaths per 100,000 people) and PM 2.5 concentrations: 2132 U.S. counties, 1990-2010. Mean estimates across all counties were reported, with standard errors in parentheses and interquartile ranges of countywise estimates in brackets. The total change equals the annual change times twenty years. The percent change is the total change divided by the baseline 1990 estimate. Regressions in this table did not adjust for covariates. Table S3 . Single-factor analysis of mortality trends by differences in PM 2.5 . Mortality trends were measured in cardiovascular deaths (per 100,000 person-years) per Year; annual PM trends were measured in μg/m 3 per year; mortality risks were measured in cardiovascular deaths (per 100,000 person-years) per μg/m 3 . We reported standard errors in parentheses and 95% confidence intervals in brackets. Regressions were weighted by inverse standard errors of baseline CV mortality rates and adjusted for covariates median household income, county-level percent nonwhite, age-standardized COPD mortality rates, baseline year 1990 CV mortality rates, and baseline year 1990 PM 2.5 concentrations. Table S4 . Orthogonal two-factor analysis of mortality trends by PM 2.5 component concentration. Mortality trends were measured in cardiovascular deaths (per 100,000 personyears) per Year; mortality risks were measured in cardiovascular deaths (per 100,000 personyears) per μg/m 3 . We reported standard errors in parentheses and 95% confidence intervals in brackets. Regressions were weighted by inverse standard errors of baseline CV mortality rates and adjusted for covariates median household income, county-level percent non-white, agestandardized COPD mortality rates, baseline year 1990 CV mortality rates, and baseline year 1990 PM 2.5 concentrations.
